The purpose of this study was to analyse the effect of players' dismissals on the outcome of attacks in elite futsal matches, and to establish the performance profile of the attacks made in numerical superiority by elite futsal teams. One hundred and twenty five attacking game situations in numerical superiority (dismissal of opponents from defensive team) were analysed from the regular season of the Spanish professional Futsal League. The effect of contextual-related variables (quality of opposition, match-location, match-periods, opponent team's fouls, match-status, attack-duration and match-type) on goal effectiveness was analysed using binomial logistic regression and two-step cluster analysis. Results from the binary logistic regression showed that the highest attack effectiveness was achieved when the teams play at home, perform the attack during minutes 33-36 and the opposing team has 3 fouls. Secondly, the two-step cluster analysis technique allowed identifying four types of attacks when the teams were playing with numerical superiority. The results showed the great importance (in order) of match-type, match-status, attacking team's fouls, match-period, quality of opposition, opposing team's fouls, match-location, goal situation, and attack duration. The identified trends may help coaches to design the superiority/inferiority scenarios more specifically during training and to monitor them during competition.
Introduction
Futsal is a team sport organised and regulated by the FIFA (Fédération Internationale de Football Association) that has grown rapidly since the standardisation of protocols and guidelines on international competitions (Castagna, D'Ottavio, Vera, & Álvarez, 2009; Vicente-Vila & Lago-Peñas, 2016) . Regardless of its rising popularity, the available scientific data is limited and even more so if it is compared with other team sports such as football, basketball, water polo or handball (Beato, Coratella, & Schena, 2016; Gomez, Moral, & Lago-Peñas, 2015; Sarmento et al., 2014) .
Futsal could be considered an intermittent high speed dynamic sport that involves quick actions (i.e., multiple sprints) with incomplete active and passive pauses (Barbero-Alvarez, Soto, Barbero-Alvarez, & Granda-Vera, 2008) . Due to the unlimited amount of substitutions, the intensity and pace of the game are continuously high and do not decrease during the match (Castagna et al., 2009) . Moreover, the restrictions and constant variations in space and time require precise contextdependent individual actions and collective moves (Travassos et al., 2016) . Consequently, higher levels of coordination between players and teams (tactical behaviour) are required in order to manage the space and perform successfully (Travassos, Araújo, Duarte, & McGarry, 2012) .
Particularly in futsal, the game can be played with unbalanced numerical relations under two conditions; with clear implications for opportunities to change the game result (Leão, 2010) and tactical behaviour of players and teams (Corrêa, Davids, Silva, Denardi, & Tani, 2014; Travassos, Vilar, Araújo, & McGarry, 2014) . The attacking team can play with a numerical advantage when the goalkeeper is substituted for an extra outfield player or when an opponent is dismissed from the match after receiving two yellow cards or a direct red card (Gk+ 4-v-3+ GK). While the first condition is the result of a coach strategy to change playing dynamics, the second is due to game dynamics according to the rules. Ferreira-da Silva (2011) found that most of the cases of unbalanced numerical relations (5-v-4+ GK or Gk+ 4-v-3+ GK) occur during the second half of the match, specifically during the last 10 minutes, with a high probability of changing the game result.
When a player is sent off the team has to play with one less player for a maximum of two minutes. If this team concedes a goal before the end of those two minutes, another player goes onto the pitch to replace the one dismissed, who is not allowed to return to the match (FIFA, 2014 (FIFA, /2015 . As previously mentioned, a player's exclusion may influence the tactical behaviour of players and teams and also the game result. During the period of exclusion an increase of goals scored was observed that may create a negative state for the team with the player down and then affect the game result. Numerical unbalance may force the team in numerical inferiority to adopt a zone defence strategy, similar to the one adopted when playing against a team that uses the 5-v-4+ GK strategy (Corrêa et al., 2014) . Thus, this two minute (or less) numerical disadvantage is supposed to produce more goal CONTACT Miguel A. Gómez magor_2@yahoo.es; miguelangel.gomez.ruano@upm.es Physical Activity and Sport Sciences, Technical University of Madrid, C/Martín Fierro s/n, 28040, Madrid, Spain occasions for the opposing team and at least one goal before the fifth player returns to the game. Previous research showed that most of the goals were scored within the next 2-min after the exclusion during the last 10-min of the matches. In fact, this numerical superiority condition was clearly positive for the opposing team (Leão, 2010) . Also, in handball, Prieto, Gómez, and Sampaio (2015) showed that players' dismissals improve the score of teams with a numerical advantage. Lupo, Tessitore, Minganti, and Capranica (2010) in water polo stated that the highest percentage of goals scored occurred in power play situations, that is when a player commits an exclusion foul and the team has to play 20s in numerical inferiority.
Lago-Peñas, Gómez-Ruano, Owen, and Sampaio (2016) studied team performance after a dismissal in 11-a side football (five Elite professional European Leagues). Their results showed better performances for the team with numerical superiority (11 vs. 10) in time spent in possession, successful passes, touches or short passes than during balanced situations.
However, despite the high probability of a goal being scored by the team with numerical advantage during the exclusion penalisation of the defending team, the available literature related to this moment of the game in futsal is scarce. According to Sarmento, Bradley, and Travassos (2015) one important way to improve the understanding of the game is to identify and analyse each moment of the game and the correspondent strategies used by coaches to successfully perform in each one. Also, there is a need to identify the contextual variables that constrain the outcome of attacks in elite futsal matches, to improve coaches' interventions during these periods and to adjust training sessions to be more representative of game demands (creation, control and definition of strategies for specific training scenarios that occur in competition). This approach would contribute to improving the understanding of game dynamics and strategies in different dismissal match scenarios. Therefore, the purpose of this study was two-fold: i) to analyse the effect of players' dismissals on the outcome of attacks in elite futsal matches; and ii) to establish a performance profile of the attacks in superiority developed by elite futsal teams. In line with previous research, it could be expected that during the 2 min of numerical advantage the teams increase the shots on target situations, especially during the last moments of the match, and that the use of longer possessions allows higher effectiveness in attack. Finally, it was expected that different game profiles could be identified with varying values of effectiveness in dismissal scenarios.
Method

Sample
The sample was composed of all the attack situations when the opponents suffered a dismissal during the matches from the regular season of the Spanish professional Futsal League (2014-2015 season). One hundred and twenty nine attack situations were gathered from 39 matches. Four attacks were excluded from the sample, due to the fact that the goalkeeper was used as an outfield player during the dismissal numerical superiority (5-v-3+ GK). Thus, 125 attacks that involved numerical superiority Gk+ 4-v-3+ GK were analysed (The sample included at least 2 attacks of each team of the league). The mean number of attacks played during the 2 min of numerical superiority was 3.18 ± 2.1 (39 dismissals during 240 matches, and only one match included two dismissals).
Procedure
The matches were analysed through systematic observation using the official league video analysis software (Astrofutsal ® , www.http://astrofutsal.wixsite.com/astro-sport). Two experienced observers (graduates in Sports Sciences with 12 years experience as futsal coaches and performance analysts) were trained for this task. Twenty percent of the actions studied were randomly selected and re-observed to test data reliability (n = 26 attacks). The weighted Kappa correlation coefficients results showed very good kappa values for both observers for intra-observer and inter-observer reliability (Kappa values greater than 0.88, very good values) (Altman, 1991) .
Data notation
The attack situations were transformed into a dichotomous dependent variable (Goal/No goal) due to the fact that all the 125 attacks ended with a shot, then the effectiveness of each attack situation was not considered as in previous studies .
The independent variables were related to contextualrelated variables (Gómez, Lorenzo, Ibáñez, & Sampaio, 2013; Marcelino, Mesquita, & Sampaio, 2011) : (i) Quality of Opposition (QO) was measured as the end-of-season ranking differences between the two teams (QO = Rank team A -Rank team B). Then, the variable was split into three categories of confrontation according to the attacking team: a) better than the opponent (4 or more ranking points than the opponent); b) balanced confrontation (differences between 3 and −3 ranking points); and c) worse than the opponent (4 or more ranking points lower than the opponent); (ii) Match location (playing at home or away); (iii) Match periods (the match time was split into 10 periods of 4 min); (iv) Attacking team's fouls (0 to 5 fouls committed); (v) Opponent team's fouls (0 to 5 fouls committed); (vi) Match Status: the score differences when the dismissal occurred were considered as winning, drawing or losing conditions; (vi) Attack duration: using a k-means cluster analysis to differentiate all attacks in three groups according to the duration: a) short attacks (range 1-23s, mean = 14.14 ± 5.49); b) medium duration attacks (range 24-56s, mean = 34.06 ± 9.16); and c) long attacks (range 57-107s, mean = 68.25 ± 14.72); and (vii) Match Type: the matches were split according to final score differences (kmeans cluster) as balanced (ranging between a 0 to 2 goal difference) or unbalanced matches (more than a 2 goal difference).
Statistical analysis
Firstly, a descriptive and inferential analysis was performed using Crosstab Commands. Pearson's Chi-square test was used to analyse the effects between attack outcome (Goal/ no goal) and the contextual-related variables. Effect sizes (ES) were calculated using Cramer's V test and their interpretation was based on the following criteria: 0.10 = small effect, 0.30 = medium effect, and 0.50 = large effect (Volker, 2006) .
Secondly, a binary logistic regression was used to assess the relationship between contextual-related variables according to attack effectiveness. The dependent variable used in the model was Y ∈ {0,1}, with 0 (1) values for no goal (goal) attack (Willoughby, 2002) . Then, the binomial logistic regression model can be expressed as follows: The binary logistic regression model is a nonlinear technique that estimates the regression coefficients that account for the estimated change in the log-odds, corresponding to a unit change in the corresponding explanatory variable conditional and the other explanatory variables remaining constant (Landau & Everitt, 2004) . The Odds ratios (OR) and their 95% confidence intervals (CI) were also determined.
Finally, a two-step cluster with log-likelihood as the distance measure and Schwartz's Bayesian criterion was performed in order to classify the type of attacks according to the variables studied. This method differs from traditional clustering techniques by automatically determining the optimal number of clusters and scalability (Tabachnick & Fidell, 2007) . The variables were ranked according to the predictor's importance, providing normalised weights to support the cluster distribution. Then the percentage that each attack appears in the obtained clusters was computed. In a second step, the clusters were differentiated according to attack effectiveness using the Crosstab Command. All the statistical analyses were performed using IBM SPSS statistics for Windows, version 20.0 (Armonk, NY: IBM. Corp.) and the significance level was set at p < 0.05.
Results
The sample distribution of each contextual-related variable is presented in Table 1 (percentage and case numbers). The results showed that attack duration was significant (χ 2 2 = 11.06; p = 0.003) with lower effectiveness when playing short attacks ranging between 1-23s and higher effectiveness when playing attacks ranging between 24-56s. No significant relationships were identified between attack effectiveness and the rest of the contextual-related variables.
Results from the binary logistic regression analysis (Table 2) , showed a significant model (χ 2 26 = 55.75; p = 0.001; R 2 = 0.57) with the strong influence of match location (LRT = 7.55, df = 1, P = 0.006), match period (LRT = 13.09, df = 9, P = 0.049), opponent team's fouls (LRT = 3.76, df = 5, P = 0.048), match type (LRT = 5.38, df = 1, P = 0.02), and attack duration (LRT = 16.98, df = 2, P < 0.001). The highest attack effectiveness was achieved when the teams played at home (OR = 65.1), performed the attack in match period 9 (OR = 18.41), and the opponent team had 3 fouls (OR = 63.0) (Table 2) . However, the attack effectiveness decreased when teams used attack durations of 1-23s (OR = 0.03) and during balanced matches (OR = 0.09).
The two-step cluster analysis technique allowed identification of four types of attacks when the teams were playing in conditions of numerical superiority (an opponent's dismissal). Table 3 includes the information for each cluster and the importance of each variable in the model and for each cluster. The results showed the great importance (in order) of match type, match status, attacking team's fouls, match period, quality of opposition, opponent team's fouls, match location, goal Table 1 . Frequency distribution (%) of attack effectiveness in superiority according to contextual-related variables (Crosstab Command: Pearson's Chi-square, significance, expected frequency distribution, and effect size).
Attack Effectiveness
No goal Goal
Variables % n % n χ 2 P EFD ES situation, and attack duration. Each cluster shows specific profiles of attack contexts: (a) cluster 1 was characterised by 77.8% of no goal actions. The team was winning an unbalanced match, playing away, during match period 10, and the attacking team was better than the opponent; (b) cluster 2 was the least effective with 100% no goal. The team was playing a balanced match, playing away, losing, using short attacks (1-23s) and the attacking team was better than the opponent; (c) cluster 3 is the most effective with 55.9% no goal. The team was playing at home an unbalanced match, against a balanced opponent, during match period 10 and using short attacks; (d) lastly, cluster 4 was characterised by 86.2% of no goal actions. The team was playing at home against a balanced opponent with a losing match status, using short attacks during match period 6 and the opponent had 4 team fouls.
Quality of Opposition
The results comparing these four clusters according to the goals scored are presented in Table 4 . The attack type (clusters) were significant according to goal effectiveness showing that cluster 2 was the most negative (100% of no goal situations) and that cluster 3 was the most positive (55.9% of no goal situations).
Discussion
The first aim of this study was to identify the effect of players' exclusions on teams' attacking performance in professional futsal. As argued, coaches try to identify the strengths and weaknesses of their opponents from a collective point of view as a way to control and manage their strategies and tactics during the match (Sarmento et al., 2015) . Thus, the analysis of the attacks in superiority in elite futsal matches integrating the contextual-related variables (quality of opposition, match location, match period, attacking team's fouls, opponent's fouls, match status, attack duration and match type) made it possible to determine their effectiveness on the match outcome.
The overall result revealed that when a player was dismissed, the opponent's team has a 100% chance of shooting on goal and a mean of 3.18 attack actions during the 2-min period. According to the rationale of the present study, the current findings are consistent with the first hypothesis established due to an increase of shot on target behaviours (Corrêa et al., 2014; Leão, 2010) . These results could be consistent with the need to change the tactical behaviour of players and teams adopting a zone defence (Corrêa et al., 2014) . As mentioned by Vilar, Araujo, Davids, Correia, and Esteves (2013) , the numerical disadvantage of a defending team increases the distance of defenders to passing and shooting lines, increasing the passing and shooting opportunities of the attacking team. In addition, the percentage of goals scored from those 125 attacks was 20%. This result is not as high as could be anticipated, mostly due to a multitude of factors and psychological components such as criticality, anxiety, stress or choking, which may lead to a significant drop in performance during pressure conditions where a positive performance is expected (Hill & Shaw, 2013; Prieto et al., 2015) . The distribution of each contextual-related variable revealed the effect of the attack duration variable with an effectiveness of 64.0% when playing duration attacks ranged from 24-56s but not with attacks lasting 1-23s (32.0% goal). These findings are in accordance with the hypothesis established of a longer use of ball possessions (more passes and touches of the ball) when playing numerical superiority attacks . Additionally, these possession durations are in accordance with Gómez et al. (2015) who identified higher effectiveness during set plays that used more than 4 passes and negative effects in set plays that used less than 4 passes. These results are similar to the current study due to the superiority during attacks involving more players and then more spaces to create open shots and clear ending situations. In fact, the defending team reduces the space to play close to the goal (i.e., conservative defensive formation) forcing the attacking team to use careful explorations of collective attacks (i.e., more passes and time duration) that involve flexible strategies to move the ball using more triangular passing behaviours or extra passes trying to obtain open players and clear positions (Travassos et al., 2016) . As Gómez et al. (2015) argued, the probability of successful ball possessions in elite futsal is dependent on the defensive formation of the opposition during set plays. Thus, the results reinforce the attacking team's adaptations to the change of the defensive systems of the opponents during inferiority scenarios (Travassos et al., 2017) .
The results of the binary logistic regression analysis showed the highest effectiveness for the context of a player being excluded when playing at home, in period 9 of the game, and when the opponent has 3 fouls. On the contrary, the effectiveness decreases when playing balanced matches with possession durations ranging from 1-23s. Firstly, match location is an important variable that explains effectiveness of unbalanced numerical situations (72.0% of effectiveness when playing at home than away 28.0%). In contrast, Vicente and Lago (2016 in their study about the goalkeeper's influence on ball possession effectiveness in futsal found that match location and match status did not indicate any impact on ball possession effectiveness. The same trend was found by Gómez et al. (2015) when they analysed ball possession effectiveness during playoff matches of the Spanish Futsal League. This finding may reflect that the match location effect is not a regular constraint throughout the match and may influence attack effectiveness in a different way according to the match context and the moments of the match analysed. According to Oliveira, Gómez, and Sampaio (2012) this variable is time-and opponent-dependent during a match, especially during and after critical incidents or in the last moments of the match (match periods 9 or 10). Then, the away team may be negatively influenced when defending in numerical inferiority against the home team that tries to score a goal during the 2-min period. In fact, this period can be considered as a psychological phase where home players were positively influenced by the crowd support, reveal better team cohesion to create open situations, and maintain better equilibrium on the field due to the familiarity with the court and the visual-spatial references (Bray, Jones, & Owen, 2002) .
Secondly, these results can be associated with the progression of game fatigue that reduces a player's physical, technical and decision-making skills as the match goes on (Prieto et al., 2015) . At the end of the matches there is a critical influence of stress and pressure that may generate poor decisions and an increased level of aggressiveness that ends with a dismissal (Bar-Eli & Tractinsky, 2000) . In addition, the importance of playing a balanced match with 3 fouls may explain the criticality of the moment where each foul counts and have a direct effect on the team's performance. In fact, if a defending team plays the 2-min in inferiority with 3 team fouls it is forced to play with less aggression and pressure than it would do without this limitation. This context reduces the space of play and the individual aggressiveness to pressure the ball. Therefore, the use of set plays that: (i) maintain ball possession; (ii) increase the density of passes between players; and (iii) is associated with creating open spaces instead of being dependent on a specific player, increases effectiveness due to more flexible tendencies and betweenness centrality (Sarmento et al., 2016; Travassos et al., 2017) .
The second aim of the study was to establish a performance profile of attacks in numerical superiority by the elite futsal teams. This analysis is of great relevance due to the importance of coaches identifying and replicating real match scenarios during training (Sarmento et al., 2015) . In fact, the two-step cluster analysis showed four types of attacks during situations of numerical superiority accepting the hypothesis of the study as it was expected to identify different game profiles with varying values of effectiveness in dismissal scenarios. The main findings presented cluster 3 as the most effective (55.9% of no goals scored) when playing an unbalanced match at home, winning the game against a balanced opponent, during match period 10, using short attacks (1-23s); and cluster 2 was considered the least effective when losing the game, playing a balanced match away, with the attacking team being better than the opponent, using short attacks, during period 10 and never scoring a goal (100% no goals scored). In addition, clusters 1 and 4 were identified as having intermediate profiles. Specifically, the current findings reflect the basis of prediction models, such as clustering techniques, trying to identify repeatable team performances during specific events; and then to anticipate the behaviours that may occur during the match (Sarmento et al., 2016) .
Conclusions
In conclusion, the analysis of goal effectiveness during players' dismissals showed the importance of contextual-related variables to constrain team behaviour and performance. Such information is extremely relevant for coach intervention and definition of game strategies during the game. In particular, the Spanish Futsal League performances specifically reflected the importance of the highest attack effectiveness when playing at home, during match period 9 when the opposing team had 3 fouls. However, attack effectiveness was lower during balanced matches when teams used attack durations ranging from 1-23s. In addition, the clustering technique (two-step cluster) allowed identification of the attack profiles in numerical superiority according to contextual variable importance and goal effectiveness with four different clusters. Each cluster showed specific profiles of attack contexts with one cluster associated with no goals (cluster 2 with 100% of no goal situations) and another related to a higher probability of scoring a goal (cluster 3 with 55.9% of no goal situations).
Further research should be developed in other leagues to sustain or refute the obtained results.
Practical implications and limitations
The identified trends are of great relevance from the coach's point of view where the numerical superiority/inferiority context of play directly impacts the team's performance. These scenarios should be carefully trained for and controlled as they occur in competition (i.e., manipulating match periods, attacking team fouls, opponent team fouls and match status), allowing coaches to give immediate feedback and the key instruction to players in order to improve their performance in numerical superiority/inferiority situations (Sarmento et al., 2015) . Accordingly, from a practical application point of view, training tactics and strategies should replicate these scenarios with adaptations to different defensive formations using inferiority (Gk+ 4-v-3+ GK); in opposition, the defensive formations may replicate a balanced situation using the goalkeeper as a player during the 2-min periods immediately after the dismissal (Gk+ 4-v-4+ GK) (Travassos et al., 2017) .
The present study has some limitations that need to be addressed in future. Firstly, this study only accounts for the Gk + 4-v-3+ GK dismissal attacks. Due to the reduced number of attack situations during the regular season (only 4 attacks) of the 5-v-3+ GK match scenario, it was removed from the analysis. Therefore, the analysis of this specific playing superiority should be studied and compared with the most common superiority contexts in Futsal (Gk+ 4-v-3+ GK, 5-v-4-GK, and 5-v-3+ GK). Secondly, further research should take into account specific match-related variables that would allow a better understanding of goal effectiveness such as offensive (e.g., number of passes, number of players involved or type of shots) and defensive (distances between defenders and attackers, zones of the court or type of defensive system) behaviours. Thirdly, the analysis of other contextual variables (e.g., impact of player's dismissal during knockout stages/playoffs or in international competitions) is relevant to identify the impact of dismissals in elite futsal. Lastly, the analysis of coaches' and players' points of view would give a subjective and psychological approach to the numerical superiority/inferiority situations during a match.
